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(54) TiUc: INTEGRATED SOIL CULTIVATING APPARATUS 





(57) Abstract 

An integrated soil cultivation apparatus (20) which is intended to be coupled to the rear of a propelling vehicle and to carry out a 
number of different soil-working operations during forward movement of the apparatus (20) by the vehicle, said apparatus (20) comprising; 
a frame (1); a coupling (2) arrangement at the forward end of the frame (1) to couple the apparatus (20) to the rear of the propelling vehicle; 
transversely extending rows of harrow tines (8, 26, 27, 28. 29) mounted on the frame (1); a roller-type of soil packer (9, 11) mounted 
on the frame (!) and extending generally parallel to the rows of harrow tines, said packer (9. U) being adjustable relative to the frame 
(I) so that the engagement of the packer (9, 11) with the ground controls the working depth of the harrow tines; and, a first transversely 
extending row of seed coulters (28. 29) mounted on the frame and a second transversely extending row of feailiser distributing coulters 
(27) also mounted on the frame, in which one of the rows of coulters is arranged forwardly of the packer (9. H) and the other of the rows 
of coulters is arranged rearwardly of the packer (9. 1 1). 
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INTEGRATED SOIL CULTIVATING APPARATUS 

This invention relates to an integrated soil cultivating 
apparatus which is intended to be coupled to the rear of an 
agricultural tractor or other propelling vehicle, and to carry 
out a number of different soil-working operations so as to 
carry out improved preparation of a seedbed and to introduce 
seed and fertiliser into the seedbed. 

It is known to use harrows to break-down previously 
ploughed soil, and which have harrow tines mounted on them and 
which are pulled through the ploughed soil so as to exert a 
working operation on the soil. The working operation loosens 
the soil structure, and also tends to break-down soil clods or 
clumps into smaller fragments. 

It is also known to use so-called '^packers", which 
comprise sets of discs or rings which are freely rotatable 
about a generally horizontal axis, and which are trailed behind 
a tractor after a ploughing operation. The rings are set into 
rotation by engagement with the ground, and exert a powerful 
working operation on the ploughed soil to break it down and to 
form a seedbed. Packers can be trailed behind a tractor in a 
separate operation, after ploughing has been completed, or can 
be ^'integrated" with a plough so that a combined ploughing and 
soil-working operation is carried out. 

Harrows may use different types of tine to engage and to 
work the ground, and including so-called S-tines, and finger 
tines, and the shape and arrangement of the tines can be 
selected according to requirements. 

It is also known to provide a ^'combination" implement 
(soil cultivator) which includes tine features of a harrow, 
plus additional soil-working tools, such as levelling boards, 
crumbier rollers, and studded rollers. These types of soil- 
working tools are well known to those of ordinary skill in the 
art, and need not be described in more detail herein. 

One example of a combination type of cultivator is the 
Kverneland Combinator II, which is mounted on the rear linkage 
of a tractor, and can have up to six successive soil-working 
zones, namely a soil levelling board in zone l which begins the 
seedbed forming process and levels the soil, zone 2 which 
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comprises two rows of strong S-shaped tines which loosen the 
soil to the desa.red depth, and the angle of which can be 
adjusted as required according to the nature of the soil; and 
zone 3 which comprises a heavy duty crumbier roller which 
crushes any clods left by the tines' in zone 2. At the same 
time, the roller packs and levels the soil in preparation for 
the subsequent zones. Zone 4 comprises two further rows of S- 
shaped tines which carry out a final cultivating operation, to 
give a well prepared and level seedbed. Zone 5, and an 
optional zone 6, can comprise a combination of studded rollers 
and / or finger tine harrows which crush any remaining surface 
clods and lightly re-pack the soil. 

Other examples of combination type cultivators include 
the Kverneland TTA trailed seedbed cultivator, and the 
Kverneland mounted TLA cultivator. 

Combination type of soil cultivator implements operate 
generally satisfactorily, and the different types of soil- 
working tools which. are provided, and their arrangement on the 
frame of the implement, will be selected to meet requirements, 
depending primarily upon the nature of the soil which is being 
worked . 

However, although the combination type of soil cultivator 
works well in practice, there is an ever-present demand for 
still further improvements in seedbed preparation, and the 
present invention has been developed with a view to address 
this need. 

Thus, in the preparation of a good seedbed i.e. one which 
allows uniform germination of seed, and healthy growth, the 
following objectives are highly desirable: 

(a) a precise working depth of the soil-working tools 
to ensure correct planting depth, in that non-uniform planting 
of seed can result in variation in rate of germination, and in 
some cases failure of germination altogether; 

(b) deposition or formation of coarser soil particles 
at the surface to give good oxygenation while protecting the 
soil against moisture loss and capping from rain damage; 

(c) a layer of fine soil particles below the surface to 
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form the basis of the seedbed, and to provide a good contact 
between the soil and individual seeds; and, 

(d) light compaction only of the seedbed to re- 
establish capillary action with the soil, enabling the seeds to 
absorb the necessary amount of water from the undisturbed soil 
below the seedbed in order to begin the germination process. 

The invention seeks to provide improved preparation of 
the seedbed, by controlling the depth of penetration of soil- 
working tools into the ground, and to introduce seed and 
fertiliser into the seedbed as, or immediately after it is 
prepared. 

The invention is defined in claim 1 , and preferred 
aspects are defined in the subordinate claims. 

Preferred embodiments of multi-tool type of soil 
cultivator according to the invention will now be described in 
detail, by way of example only, with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic side view of a first embodiment 
of trailed seedbed cultivator according to the invention, 
having at least two different types of soil-working tool 
mounted thereon; 

Figure 2 is a diagrammatic plan view of the apparatus 
shown in Figure 1 ; 

Figure 3 is a diagrammatic rear view of part of the 
apparatus shown in Figures 1 and 2; 

Figure 4 is a side view of a harrow-type tine integrated 
into a seed and / or fertiliser distributing coulter; 

Figure 5 is an illustration of a seed growing upwardly 
through a seedbed created by the cultivator, and also having a 
root system growing downwardly through the soil; 

Figure 6 is a diagrammatic plan view of a pattern of 
simultaneous distribution of fertiliser and seed into the 
seedbed, using the cultivator according to the invention; 

Figure 7 is a diagrammatic illustration showing the 
growth of the seed and how it comes into subsequent contact via 
its root system with the fertiliser which is introduced to a 
lower depth in the seedbed; and, 
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Figure 8 is a schematic side view of a second embodiment 
of the invention which is capable of being fully mounted on the 
usual 3 link lifting mechanism of a tractor. 

Referring now to Figures 1 to 3 of the di-awings, there is 
shown, mainly by diagrammatic illustration, an embodiment of 
trailed integrated or combination type of soil cultivating 
apparatus according to the invention. The apparatus is 
designated generally by reference 20 and is intended to be 
coupled to the rear of a tractor or other propelling vehicle 
21 , and to carry out a number of different soil-working 
operations during forward movement of the apparatus 20 by the 
vehicle 21 . 

The apparatus 20 comprises a main frame 1 , and which 
usually will have a length of about 3 meters, in order to mount 
the number of rows of soil-working tools which are required to 
be mounted on the frame 1 , and spaced apart from each other 
along its length i.e. spaced apart from each other with respect 
to in the direction of forward travel of the apparatus. A 
coupling arrangement is provided at the forward end of the 
frame 1, to couple the apparatus to the rear of the vehicle 21, 
and in the illustrated arrangement is shown schematically by a 
drawbar 2 . 

The width of the apparatus 20, in its operative mode, 
will be selected according to the required area of ploughed 
ground wh£ch^is required to be cultivated during each "p'ass "of 
the apparatus, and it might have a width (measured in the 
direction perpendicular to the direction of forward travel) in 
the range 3 meters up to 9 meters, and in a typical example a 
width of about 7 meters. However, since it will be quite 
impractical to transport an apparatus of width 7 meters (in its 
operative mode), at least one, and preferably a pair of 
foldable '*wings" is pivotally connected to the sides of a 
central part of the frame, and which can pivot between a 
substantially horizontal and operative position, as shown in 
Figure 2, and an upwardly and slightly inwardly folded 
transport position of much reduced overall width, whereby the 
apparatus 20 can be towed through a gateway or other entrance 
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to a field, and along the public highway. However, a smaller 
version of the apparatus might have an operative width of about 
3 meters, in which case folding to a transport position may not 
be necessary . 

During transport of the apparatus 20, the forward end of 
the apparatus is supported by the drawbar 2 and its coupling to 
a rear hitch of the vehicle 21 , whereas the rear part of the 
frame 1 is supported by a pair of vertically adjustable 
transport wheels 3. The wheels 3 can be vertically adjusted by 
hydraulic rams 22, or other power or manually operated 
adjustment devices. It should be understood that the wheels 3 
are required only for the purposes of wheeled transport of the 
apparatus 20, and that the wheels will be raised completely out 
of contact with the ground during soil cultivating operations . 
The wheels 3 are therefore the only wheels used to support the 
apparatus, and then only during transport. There are no other 
wheels provided to support the apparatus, and it follows 
therefore that there are no wheels provided for depth control 
pur pose s "^d u r i n g soii cultivating operation . 

As will be described in more detail below, depth control 
during operation is controlled by one or more roller-type of 
packer, (comprising a set of packer discs or rings as well 
known to those of ordinary skill in the art). 

The general frame 1 of the apparatus therefore can be 
raised, relative to the ground, when the ground wheels 3 are 
lowered into ground contact, whereas the frame 1 is lowered to 
a working position when the wheels 3 are raised out of contact 
with the ground. In order to maintain the attitude of the 
frame 1 generally parallel to the ground surface, during this 
upward and downward adjustment r an automatically operating 
adjustment mechanism 4 is provided. Mechanism 4 comprises 
pivoted linkages coupled with the frame 1 and operative to 
maintain a generally parallel attitude of the frame 1 during 
height adjustment. The mechanism 4 is only shown 

diagrammatically , but could be as shown in e.g. the adjusting 
mechanism disclosed in EPA 9410000.9. 

The apparatus 20 is primarily a multi-tool soil 
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cultivation apparatus, but a particularly preferred additional 
feature applied to the apparatus is the provision of a seed 
distribution system/ which is "integrated" with the apparatus, 
and which is capable of distributing seed at required planting 
depth in the seedbed formed by the apparatus. The seed 
lifilL^.^^^^^^^^^^^"^ shown in detail in the drawings, but 

will include a supply tank, an air driven distribution system 
which receives seed from the tank, and distributes it along 
distribution pipes to rear mounted "coulters '*""lImTcrh^^^^^^ 

^^^^ requireid planting depth into the seedbed which 

has been formed by the preceding soil cultivation tools. 

As indicated above, the seed distribution system is not 
shown in the drawings in detail, but there is schematic 
illustration of seed tank 23, which is mounted on a central 
part of the main frame 1, and which is long, but relatively 
narrow, so as to allow upward and inward folding of a pair of 
side frame wings 24 of the apparatus, which can fold upwardly 
about longitudinal side pivot axes 25 of the main central part 
of the frame 1, to take-up the transport position. 

Returning now to description of the soil cultivating 
tools mounted on the frame of the apparatus, a number of 
separate rows of harrow tines are mounted on the frame, and 
comprise in particular a forward row of "levelling" tines 8 
(which will be described in more detail below), front and rear 
sets of intermediate tines 26 and 27, and a rearward pair of 
rows of tines 28 and 29. The tines 28 and 29 are incorporated 
into coulters for the purposes of seed distribution at required 
planting depths, and the rear set of intermediate tines 27 are 
incorporated into fertiliser distributing coulters. 
Preferably, track looseners 7 are mounted in front of the tines 
of the foremost row 8, as shown schematically in Figures 1 and 
2. 

In addition to the rows of tines, the frame of the 
apparatus also has mounted thereon a packer 9 comprising a set 
of axially spaced packer discs or rings, mounted behind the 
foremost row of tines 8, and there is also a further packer 11, 
composed of sets of spaced packer discs, and which is arranged 
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between the rows 27 and 28. 

Figure 2 is a diaqrammatic plan view of the soil-working 
tools of the apparatus, and Figure 1 is a schematic side view. 
It can be seen in particular from the side view of Figure 1 
that the tines in each of the rows 8, 26, 27 and 28 are of the 
same design, and are of circular cross-section, and similar to 
**finger tines" used on a harrow. 

The foremost row 8 of tines comprise hydraulically I 
adjustable "levelling tines", whose depth can be adjusted, and | 
which are capable of carrying out a preliminary soil-working ji 
action, and which replaces the action normally provided by a j; 
known forwardly mounting "levelling board". 

Turning now to the packers 9 and 11, it is believed to be 
unique to employ at least one packer as an integral component 
part of a harrow type of soil cultivator, and the forwardly 
mounted packer 9 has a dual function. It is manually depth 
adjustable, and incorporates spring-loaded packer rings, which 
are capable of crushing clods to break them down, and also of 
'•packing*' the soil. However, in addition to carrying out a 
"packing" function, the packer 9 also serves to provide for 
depth control of the forward part of the apparatus. The packer 
discs therefore perform the dual function of carrying out soil- 
working (packing), but also depth control, and this is an 
important aspect in the preparation of a seedbed, namely that 
the soil should be worked and cultivated, and crumbled down to 
the depth at which the seed is to be introduced. It is 
important, as far as possible, to keep the cultivation depth 
substantially constant, so that upon subsequent introduction of 
seed, this can be into substantially uniform seedbed 
conditions, and to substantially constant planting depth, so as 
to obtain as even germination as possible. 

The discs or rings of the packer 9 can be of simple disc 
or ring form, as shown schematically in Figure 2, whereas the 
rearward packer 11 may comprise axially spaced discs provided 
with additional soil-working elements e.g. projecting knobs or 
projections, to assist in the crushing of any remaining clods 
formed during the soil-working operations of the preceding 
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soil-working tools . 

The packer 11 is also manually adjustable as to its 
depth, for the purposes of providing depth control of the rear 
part of the apparatus. The rings of packer 11 also are spring- 
loaded, to assist the soil-working operation. 

Finally, as mentioned above, the two rearmost rows 28 and 
29 also comprise manually height adjustable tines, but 
incorporated in^^ coulters for the purposes of introducing seed 
at required planting depth into the seedbed. 

One preferred example of incorporation of a harrow-type 
tine into a seed and / or fertiliser distributing coulter is 
shown in Figure 4, to which reference will now be made. The 
coulter design of Figure 4 may be used to form fertilisers 
distributing coulters along intermediate row 27, and seed 
distributing coulters along rows 28 and 29. However, in the 
case of fertiliser distribution, it will be highly desirable 
for the depth of the introducer tip of the coulter to be 
located deeper than the introducer tips of the seed 
distributing coulters. Furthermore, desirably each fertiliser 
distributing coulter is arranged approximately mid-way between 
a trailing pair of seed distributing coulters. 

The coulter shown in Figure 4 is designated generally by 
reference 40 and incorporates circular cross section harrow- 
type tine 10 supported at its upper end via a mounting platform 
41, to which it is secured by nuts 42 and threads 43, and the 
downwardly projecting portion of the tine 10 is maintained in 
this upright position, but is capable of being deformed 
longitudinally i.e. in the direction of travel against 
resilient opposition provided by coils 44. 

A rigid tube 45 distributes seed, (or fertiliser) 46 to 
a closed box 47 having a lower outlet 48. The box 47 is 
secured via its front face to a tine "point" 49, which is 
removably attached to the lower end of the tine 10 via fixing 
bolt 50. Flexible fingers 51 project downwardly and rearwardly 
from the platform 41 , and serve to smooth down the surface of 
the seedbed (with seed introduced into it). 

Figure 4 shows by reference 45 seed or solid fertiliser. 
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by way of example only. It should be understood that the 
distribution system can readily be modified to discharge doses 
of liquid fertiliser, if required. A flexible supply tube (not 
shown) IS coupled to the upper end 52 of rigid tube 45, and 
leads to any suitable reservoir containing the seeds and 
fertiliser as appropriate. 

The growth of the seed, after introduction of seed and 
fertiliser into the seedbed, will now be described with 
reference to Figures 5 to 7 of the drawings. Figure 5 shows a 
typical seedbed 60 which may be formed by the cultivator 
according to the invention, comprising a top layer of coarse 
particles 61, and a lower layer of fine particles 62, and seed 
63 at its planting depth in the seedbed 60. Figure 5 shows the 
upwardly extending stalk 65, and a downwardly extending root 
system 66., 

Referring now to Figure 6, this is a diagrammatic plant 
illustration of the pattern formed by the fertiliser and seed 
introduced into the seedbed by the cultivator. The fertiliser 
distributing coulters 27 are arranged one each between a 
respective pair of seed distributing coulters 28, 29, so as to 
form lines of fertiliser 67, and seed 68 as shown. In 
addition, the lower ends of the coulters 27 project more deeply 
into the ground than the coulters 28 and 29, so that the 
fertiliser is introduced into the ground at a lower depth than 
the seed . 

Figure 7 shows how this has a favourable influence on the 
germination, and growing of each seed 63, in that the seed 
germinates, and then generates upward growth, and downward 
development of the root system, before coming into contact with 
the fertiliser (shown schematically by reference 69 in Figure 
7) which is introduced at a greater depth into the soil by the 
cultivator . 

This gives improved germination and growth of the seed, 
when compared with existing methods of introducing fertiliser 
and seed into a seedbed. Existing methods do not ensure that 
the fertiliser is introduced at a lower depth, but just 
generally introduces seed and fertiliser into the seedbed, 
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often in close proximity, and close contact between an 
ungerminated seed and fertiliser can in fact be positively 
harmful to the germination and growth of the seed. By 
contrast, by arranging the fertiliser 69 at a greater depth, 
this allows the seed to germinate, and carry out initial 
development of upward and downward growth (from its own 
resources), and only comes into contact with the fertiliser 
when the root system has been developed to an appreciable 
extent, and when it is then more receptive to, and in greater 
need of nutrients which it then derives from the fertiliser. 

Desirably, a seed tank or reservoir is carried by the 
frame of the implement, whereas the fertiliser tank or 
reservoir preferably is carried at a suitable mounting point on 
the tractor. 

During normal operation of the soil cultivation apparatus 
as described and illustrated herein, it will be possible to 
carry out both soil cultivation, seed drilling and fertilising 
at the same time. However, if any ground conditions should 
happen to be so hard and severe that it is unsuitable for seed 
drilling during the first pass, it is possible to shut-off the 
supply of seed and fertiliser to the coulters, and to carry out 
soil cultivation over any particular severe part of the field 
more than once, until the soil condition and the seedbed 
formation is satisfactory for drilling and fertilising. The 
feed of seed can then be renewed. However, evidently when the 
coulters are not supplied, the tines of the rows 27, 28 and 29 
function solely as soil cultivation tools. 

Returning now to the description of the first embodiment 
of Figures 1 to 3, in general terms, it will be apparent that 
this is a trailed machine, in the sense that its forward end is 
connected to a draw-bar, and in the transport mode the rear end 
of the apparatus is supported by the lowerable transport wheels 
3. However, in the soil-cultivating mode, the transport wheels 
3 are raised, and the forward packer 9 supports the forward end 
of the apparatus frame 1, and the rear packer 11 supports the 
rear end of the frame 1 . 

The forward and rearward packers 9 and 1 1 respectively 
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therefore perform dual functions, namely they extend full width 
across the frame of ti^.e machine i.e. perpendicular to the 
direction of travel, so as to carry out soil-working operations 
i.e. "packing'' of the loosened soil, and in addition serve to 
control the working depth of the other soil working components 
(tines, coulters etc) of the apparatus. 

However, the invention is not restricted to trailed 
machines, but includes the alternative of semi-mounted and 
f ully~mounted machines . 

An alternative embodiment is shown in Figure 8 of the 
drawings, and in which parts corresponding with those already 
described are given the same reference numerals, and will not 
be described in detail again. The main difference is that the 
forward packer 9 is omitted, and therefore it is necessary to 
provide alternative vertical support for the forward end of the 
apparatus frame 1 in the operative position. The forward end 
53 of the frame 1 is therefore adapted so as to be capable of 
being *'fully mounted" on the usual top link and two lower links 
of a rear-mounted tractor lift mechanism. A headstock 54 is 
therefore mounted rigidly at the forward end 53 of frame 1, and 
its upper pivot end 55 is connected to tractor top link 56, 
whereas the pair of laterally spaced lower pivots 57 are each 
joined to a respective one of the pair of lower links 58. 

The entire apparatus therefore can be raised to a 
transport position, by operation of the lift mechanism, for - 
transport purposes and general manoeuvring, but when soil 
working operations are required, the forward end 53 of the 
frame 1 is lowered to a required height above the ground, and 
inclination of the axis of the frame 1 , so that the sole, packer 
11 in this embodiment serves to assist in determining the 
working depth of the apparatus (in conjunction with the front 
mounted support via the lift mechanism), as well as carrying 
out soil crumbling or "packing" operations. 

Figure 8 embodiment of cultivator, seed and fertiliser 
distributor operates in generally similar manner to the first 
embodiment, except that it is a fully mounted machine and 
excludes the front packer 9. Both embodiments provide a 
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fertilising distributing coulter immediately in front of the 
packer 11 which supports the rear part of the frame, and seed 
distributing coulters rearwardly of the packer 11. By this 
close co-operation between the coulters and the packer, and 
reliance on the packer to control the working depth of the" 
machine, careful control can be maintained over the depth of 
introduction of seed and fertiliser into the seedbed which is 
formed by the cultivator. 

Further, with the distribution of the coulters such that 
the pattern of introduction shown in Figure 6 can be obtained, 
i.e. moving transversely over the machine, the arrangement of 
coulters is fertiliser coulter, two seeder coulters, one 
fertiliser coulter and so on. 

In a typical example, the seed could be introduced into 
the seedbed at a depth of about 4cm, whereas the fertiliser can 
be introduced at a depth of about 7 to 8cm. The depth will 
vary for different kinds of seed, and typical range of depths 
for seed might be 1 to 8cm, and the most favourable depth for 
the fertiliser will be at a greater depth below the seed, 
sufficient to allow the root system to develop before coming 
into contact with the fertiliser. 

It will always be the case that the fertiliser should be 
introduced at a greater depth into the seedbed than the seed, 
and most desirably the fertiliser distributing coulters will be 
in front of the packer, with the seed coulters rearwardly of 
the packer. However, for certain conditions, it is possible 
that it may be advantageous to reverse the positions of the 
seed and fertiliser distributing coulters. 

The embodiment of Figure 8 is a '*fully mounted** machine, 
as described above, and this will usually be a smaller machine, 
with lesser weight than a trailed machine, since the weight is 
reduced because of omission of the transport wheels, as well as 
the exclusion of the front packer. The machine therefore can 
be shorter and lighter in weight than the trailed machine. 

Furthermore, with the fully mounted machine, whose weight 
will be borne by the tractor, it will be desirable for at least 
one of the tanks to be mounted on the tractor, and it has been 
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found advantageous to mount the fertiliser tank on the 
cuitivatcr, and tii.- Si_-ed tank at the tront of the tractor. 
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CLAIMS 

1. An integrated soil cultivation apparatus (20) which 
is intended to be coupled to the rear of a propelling vehicle 
(21 ) and to carry out a number of different soil-working 
operations during forward movement of the apparatus (20) by the 
vehicle (21), said apparatus comprising: 

a frame ( 1 ) ; 

a coupling arrangement (2) at the forward end of the 
frame (1) to couple the apparatus (20) to the rear of the 
propelling vehicle (21); 

transversely extending rows of harrow tines (8, 26, 27, 
28, 29) mounted on the frame (1); 

a roller-type of soil packer (9, 11) mounted on the frame 
( 1 ) and extending generally parallel to the rows of harrow 
tines, said packer being adjustable relative to the frame so 
that the engagement of the packer with the ground controls the 
working depth of the harrow tines; and, 

a first transversely extending row of seed coulters (28, 
29 ) mounted on the frame and a second transversely extending 
row of fertiliser distributing coulters (27) also mounted on 
the frame, in which one of the rows (27) of coulters is 
arranged forwardly of the packer (9, 11) and the other of the 
rows ( 28, 29 ) of coulters is arranged rearwardly of the packer. 

2. Apparatus according to claim 1, in which the 
fertiliser distributing coulters (27) are arranged forwardly of 
the packer (11), and the seed distributing coulters (28, 29) 
are arranged rearwardly of the packer. 

3. Apparatus according to claim 1 or 2, in which the 
fertiliser distributing coulters (27) project, in use, to a 
greater depth into the soil than the seed distributing coulters 
(28, 29). 

4. Apparatus according to any one of claims 1 to 3, in 
which the fertiliser distributing coulters (27) and the seed 
distributing coulters (28, 29) are arranged so that, in use, 
each fertiliser distributing coulter (27) defines a line of 
distributed fertiliser (67) which is substantially mid-way 
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between a pair of parallel lines of distributed seed (68). 

5. Apparatus according to any one of the preceding 
claims, in which each coulter (27, 28, 29 ) incorporates a 
spring tine (10) of circular cross section. 

6. Apparatus according to any one of the preceding 
claims, including a forward roller-type of soil working device 
(9) mounted on a forward part of the frame (1), and operative 
to support the forward end of the frame, and a rear roller-type 
of soil working device (11) mounted on the frame and arranged 
to support the rear part of the frame, 

7. Apparatus according to claim 6, including a set of 
lowerable transport wheels (3) mounted at the rear of the frame 
(1), said wheels being lowerable into contact with the ground 
so as to raise the frame (1) and thereby allow the frame to be 
transported, and said wheels being raised out of contact with 
the ground when soil working operations are required, so as to 
bring the forward and rear packers (9, 11) into contact with 
the ground. 

8. Apparatus according to any one of claims 1 to 5 , 
including a headstock (54) mounted at the forward end of the 
frame ( 1 ) , and operative to couple the apparatus in a fully 
mounted manner to the rear of the propelling vehicle, and in 
which said roller type of soil packer (11) is arranged to 
support the rear part of the frame (1) when the apparatus is 
lowered into contact with the ground. 
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